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in distilled water as well as in rather high salt concentrations. Salts
do, however, exert a dehydrating action upon the media in which
bacteria grow, and thereby cause inhibition of growth and eventual
death. Due to the dissociation of salts, most of the germicidal action
is caused by the effect of ions (ion effect) upon the bacterial cell.
This effect may be the result of the influence upon cell permeability,
the lyotropic action upon cell protoplasm altering cell metabolism,
and the inactivation of enzymes on which the cell depends for the
synthesis of food substances.
Oxidation is one of the most common methods by which chemi-
cals cause death. Many of the salts, for example, potassium per-
manganate and sodium perborate, are active oxidizing agents. The
halogen compounds also are noted for this kind of chemical action.
Some chemicals which are used in sterilization are active re-
ducing compounds. These, it is true, are not as commonly used as
the oxidizing agents. The ferrous salts, sulphites, and thiosulphites
are good examples of this type of chemical.
Many of the most effective chemicals form irreversible com-
pounds with bacterial protoplasm by the coagulation of the protein.
The salts of the heavy metals, i. e., silver, mercury, zinc, copper, and
bismuth, are active in this manner. The derivatives of benzene, the
coal-tar products, chief among which are phenol and cresol, are used
widely as the basis of many commercial disinfectants. These chemi-
cals in their pure state, saponified or altered by the replacement
of an H atom by another chemical, cause the death of bacteria by
the coagulation of bacterial protein.
Bacteriostatic Compounds. The bacteriostatic effect of dyes, and
other chemicals not classed as dyes, is commonly employed to con-
trol the growth of bacteria. Since many of the dyes are specific for
certain species of bacteria, this method of control has three definite
uses. First, it is possible to incorporate dyes in media to inhibit the
growth of undesirable species, for example, the addition of gentian
violet to media inhibits the growth of Gram-positive bacteria but
permits the growth of Gram-negative types. Second, the bacteriosta-
tic action of dyes is used to differentiate closely related species of
bacteria, which is best illustrated by the use of basic fuchsin, thionin,
and pyronin in differentiating the members of the brucella group.
Third, dyes are used in the treatment of disease. Skin infections
caused by Gram-positive cocci may be controlled by the use of
gentian violet. The acridine dyes, acriflavine and proflavine, are
used internally as general antiseptics. Chemicals not classed as
dyes may be used in the same manner as has been demonstrated
by sodium cacodylate which has been used for years as a pulmonary
and general antiseptic. It has always been the hope of those inter-
ested in chemotherapy that chemicals which would inhibit the